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Development of Functional Materials Synthesis inside Fiber using Microwave
Selective Heating
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Abstract
We developed a method for in-situ fabrication of functional materials inside the fiber by microwave selective
heating. The method has three steps: First, the raw material solution is absorbed to the fiber. Second, the fiber
is immersed and pressurized in immiscible liquids with the raw material solution. Finally, the functional
materials are in-situ fabricated inside of the fiber by the microwave selective heating. As a model reaction, we
fabricated silver-nanoparticle-induced cotton fiber. The elemental silver was distributed inside of the fiber in a
cross-sectional distribution as confirmed by SEM-EDS. The silver-induced cotton has ability of the antibacterial

functions and launderability. We also fabricated zeolite particles inside porous PTFE fibers as another

demonstration.
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Fig. 3 Conceptual diagram for functional

materials synthesis in the hollow fiber [9]
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Table 1 Dielectric properties of solutions [16]

No. solution € g’
1 Dodecane 221 0.04
2 Canola oil 2.76 0.15
3 Corn oil 2.57 0.15
4 Ethylene glycol (EG) 12.3 154

Silver nitrate 400 mM
-EG solution
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Fig. 4 Time profile of temperature for cotton cloth
containing silver raw material solution by
microwave heating. For reference, only
immiscible liquids were heated under the same
MW condition [16]
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Fig. 5 Ag introduction into cotton cloth by MW

process.
(A) EDX profile, (B) SEM image[10]
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Fig. 7 Cross-sectional SEM image and elemental
distribution observed by EDS for silver-
containing cotton synthesized using canola oil as
a pressurized solvent.[16]
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Fig. 8 ATR-FTIR spectra of (a) original cotton, silve
containing cotton synthesized using (b) dodecane or (
canola oil as a pressurized solvent. [16]
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induced cotton cloth.
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Fig. 12 (a) SEM image, (b—e) EDS elemental
mapping, and (f) XRD pattern for inclusions in the
porous PTFE tube. SOD-type zeolite particles
were confirmed. [9, 10]
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